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INTRA-CAVITARY ULTRASOUND MEDICAL 
SYSTEM AND METHOD 

FIELD OF THE INVENTION 

[0001] The present invention is related generally to ultra 
sound, and more particularly to a medical system and 
method employing ultrasound Within a body cavity of a 
patient. 

BACKGROUND OF THE INVENTION 

[0002] KnoWn ultrasound medical methods include using 
ultrasound imaging (at loW poWer) of patients to identify 
patient tissue for medical treatment and include using ultra 
sound (at high poWer) to ablate identi?ed patient tissue by 
heating the tissue. KnoWn ultrasound imaging includes 
Doppler ultrasound imaging to detect blood ?oW, and a 
proposed knoWn use of ultrasound includes using an ultra 
sound transducer outside the body to stop internal bleeding 
(by sealing ruptured blood vessels) of a patient brought to an 
emergency room of a hospital. 

[0003] In one knoWn ultrasound uterine medical treatment 
method, an ultrasound transducer is endoscopically inserted 
into the vagina but outside the uterus of a female patient and 
is used to ablate a portion of a uterine ?broid. A knoWn 
method for providing acoustic coupling betWeen the ultra 
sound transducer and nearby surrounding patient tissue 
Within a body cavity includes surrounding the ultrasound 
transducer With an expandable outer balloon (i.e., bladder) 
as part of the ultrasound transducer assembly and injecting 
Water betWeen the ultrasound transducer and the balloon to 
eXpand the balloon against some of the body cavity, Wherein 
the Water provides the acoustic coupling betWeen the ultra 
sound transducer and the nearby surrounding patient tissue 
in contact With the balloon. In another knoWn method, added 
Water is used betWeen the ultrasound transducer and a 
non-expandable outer sheath of the ultrasound transducer 
assembly Which surrounds the ultrasound transducer, 
Wherein the sheath contacts some of the nearby surrounding 
patient tissue. In a further knoWn method, added Water is 
used Without the balloon or sheath to provide the acoustic 
coupling. Balloons and sheaths do not contact all of the 
nearby surrounding patient tissue, especially When the body 
cavity has sharp body contours, and it is difficult to keep 
Water Within the body cavity Without the use of a balloon or 
sheath. 

[0004] In knoWn non-ultrasound uterine medical treatment 
methods, blood How in a uterine artery (or a branch thereof) 
is blocked by emboliZation using small micropellets, by 
ligation, or by fulguration. The aim of such uterine artery 
blockage is to reduce the siZe of a uterine ?broid supplied by 
blood from the uterine artery and/or to reduce abnormal 
uterine bleeding from such uterine ?broid. Normal uterine 
tissue is essentially unaffected by these procedures as the 
uterus is supplied abundant collateral blood via the ovarian 
arteries. HoWever, having micropellets in an artery can pose 
potential medical problems, and ligating and fulgurating an 
artery are relatively invasive procedures. 

[0005] KnoWn ultrasound medical systems and methods 
include endoscopically inserting an end effector having an 
ultrasound transducer transrectally or transurethrally in male 
patients to medically destroy prostate tissue for benign and 
cancerous conditions. Rotatable ultrasonic end effectors are 

Sep. 8, 2005 

knoWn Which have an ultrasonic imaging transducer on one 
side and an ultrasonic treatment transducer on the opposite 
side and Which have an ultrasonic treatment transducer of a 
short focal length on one side and an ultrasonic treatment 
transducer of a long focal length on the other side. AknoWn 
ultrasonic end effector also includes a biopsy tool. KnoWn 
methods for guiding an end effector Within a patient include 
guiding the end effector from X-rays, from MRI images, and 
from ultrasound images obtained using the ultrasound treat 
ment transducer. 

[0006] KnoWn non-ultrasound medical systems include 
endoscopic or laparoscopic clamp end effectors, Wherein the 
clamp end effector is articulated and is steered by the user. 
What is needed is an improved medical system and method 
for employing ultrasound Within a body cavity of a patient. 
This invention addresses those needs lacking in an ultrasonic 
medical system and/or an ultrasonic medical method. 

SUMMARY OF THE INVENTION 

[0007] Amethod of the invention is for medically employ 
ing ultrasound Within a body cavity of a patient and includes 
steps a) through e). Step a) includes obtaining an end 
effector having a medical ultrasound transducer assembly. 
Step b) includes obtaining a biocompatible hygroscopic 
substance having a non-expanded anhydrous state and hav 
ing an eXpanded and ?uidly-loculated hydrated state. Step c) 
includes inserting the end effector including the transducer 
assembly into the body cavity of the patient. Step d) includes 
inserting the substance in substantially its anhydrous state 
into the body cavity. Step e) includes, after steps a) through 
d), medically imaging and/or medically treating patient 
tissue With ultrasound from the transducer assembly. 

[0008] An eXpression of an embodiment of the invention 
is for a system for medically employing ultrasound Within a 
body cavity of a patient. The system includes an end effector 
and a biocompatible hygroscopic substance. The end effec 
tor has a medical ultrasound transducer assembly, and the 
end effector, including the transducer assembly, is insertable 
into the body cavity of the patient. The substance has a 
non-expanded anhydrous state and has an eXpanded and 
?uidly-loculated hydrated state, Wherein the substance is 
insertable in substantially its anhydrous state into the body 
cavity. The medical transducer assembly is adapted to medi 
cally image and/or medically treat patient tissue With ultra 
sound. 

[0009] Another eXpression of an embodiment of the inven 
tion is for a system for medically employing ultrasound 
Within a body cavity of a patient. The system includes an end 
effector. The end effector includes a medical ultrasound 
transducer assembly and a biocompatible hygroscopic sub 
stance. The end effector including the transducer assembly is 
insertable into the body cavity of the patient. The transducer 
assembly includes an ultrasound transducer adapted to medi 
cally image and/or medically treat patient tissue. The sub 
stance has a non-expanded anhydrous state, has an eXpanded 
and ?uidly-loculated hydrated state, and is disposed in 
substantially its anhydrous state on at least a portion of the 
outside of the transducer assembly. 

[0010] Several bene?ts and advantages are obtained from 
one or more of the method and expressions of the embodi 
ment of the invention. Use of the biocompatible hygroscopic 
substance provides acoustic coupling betWeen the ultra 
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sound transducer assembly and the Wall of the body cavity 
to medically image and/or treat patient tissue beyond the 
body cavity Without the problems of conventional systems 
Whose balloons and sheaths do not contact all of the nearby 
surrounding patient tissue (especially When the body cavity 
has sharp body contours), and Whose added Water is difficult 
to keep Within the body cavity Without the use of such 
balloons or sheaths. 

[0011] The present invention has, Without limitation, 
application in conventional endoscopic surgical instrumen 
tation as Well as application in robotic-assisted surgery. 

BRIEF DESCRIPTION OF THE FIGURES 

[0012] FIG. 1 is a block diagram of a method of the 
present invention for medically employing ultrasound 
Within a body cavity of a patient; 

[0013] FIG. 2 is a perspective vieW of an embodiment of 
a system for medically employing ultrasound Within a body 
cavity of a patient Which is used to perform one implemen 
tation of the method of FIG. 1; 

[0014] FIG. 3 is a cross-sectional vieW of the end portion 
of the end effector of the system of FIG. 2, With Wiring 
omitted for clarity; and 

[0015] FIG. 4 is a cross-sectional vieW, as in FIG. 3, but 
of a different embodiment of the end effector. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0016] Before explaining the present invention in detail, it 
should be noted that the invention is not limited in its 
application or use to the details of construction and arrange 
ment of parts illustrated in the accompanying draWings and 
description. The illustrative embodiments of the invention 
may be implemented or incorporated in other embodiments, 
variations and modi?cations, and may be practiced or car 
ried out in various Ways. Furthermore, unless otherWise 
indicated, the terms and expressions employed herein have 
been chosen for the purpose of describing the illustrative 
embodiments of the present invention for the convenience of 
the reader and are not for the purpose of limiting the 
invention. 

[0017] It is understood that any one or more of the 
folloWing-described embodiments, examples, etc. can be 
combined With any one or more of the other folloWing 
described embodiments, examples, etc. 

[0018] Referring noW to the Figures, in Which like numer 
als indicate like elements, FIG. 1 illustrates a method of the 
invention. The method is for medically employing ultra 
sound Within a body cavity of a patient. An embodiment of 
a system 10 used to perform one implementation of the 
method of FIG. 1 is shoWn in FIGS. 2 and 3. The method 
includes steps a) through e). Step a) is labeled “Obtain End 
Effector” in block 12 of FIG. 1. Step a) includes obtaining 
an end effector 14 having an medical ultrasound transducer 
assembly 16. Step b) is labeled “Obtain Biocompatible 
Hygroscopic Substance” in block 18 of FIG. 1. Step b) 
includes obtaining a biocompatible hygroscopic substance 
having a non-expanded anhydrous state and having an 
expanded and ?uidly-loculated hydrated state. Step c) is 
labeled “Insert End Effector Into Body Cavity” in block 20 
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of FIG. 1. Step c) includes inserting the end effector 14 
including the transducer assembly 16 into the body cavity of 
the patient. Step d) is labeled “Insert Substance Into Body 
Cavity” in block 22 of FIG. 1. Step d) includes inserting the 
substance in substantially its anhydrous state into the body 
cavity. Step e) is labeled “Medically Image/Treat Patient 
Tissue” in block 24 of FIG. 1. Step e) includes, after steps 
a) through d), medically imaging and/or medically treating 
patient tissue With ultrasound from the transducer assembly 
16. 

[0019] A medical ultrasound transducer assembly 16 is an 
apparatus having at least one ultrasound transducer adapted 
to medically image and/or medically treat a patient such as, 
but not limited to, a human patient. An ultrasound transducer 
includes either a single ultrasound transducer element or an 
array of ultrasound transducer elements, as is knoWn to those 
skilled in the art. In one embodiment, the medical ultrasound 
transducer assembly 16 is used in step e) to medically image 
patient tissue. In another embodiment, the medical ultra 
sound transducer assembly 16 is used in step e) to medically 
treat patient tissue. In an a further embodiment, the medical 
ultrasound transducer assembly 16 is used in step e) to both 
medically image and medically treat patient tissue. 

[0020] A biocompatible hygroscopic substance is a sub 
stance Which Will not cause harm to the patient When placed 
in the body cavity of the patient and Which Will absorb ?uid 
and/or moisture. A substance having a non-expanded anhy 
drous state and having an expanded ?uidly-loculated 
hydrated state is a substance Which expands to form a 
?uid-?lled loculi structure When in contact With a ?uid 
and/or moisture such as naturally-occuring ?uid and/or 
moisture Within the body cavity and/or non-bodily ?uid 
and/or moisture inserted into the body cavity. In one imple 
mentation of the method of the invention, the substance 
comprises polyvinyl alcohol. In one variation, the substance 
consists essentially of polyvinyl alcohol. It is noted that 
polyvinyl alcohol in its anhydrous state is a hard solid and 
in its hydrated state is a gel foam, Other knoWn examples of 
biocompatible hygroscopic substances Which have an 
expanded ?uidly-loculated hydrated state, including those 
Which are a hard solid in their anhydrous state and are a gel 
foam in their hydrated state are left to the artisan and other 
presently unknoWn examples are left to the inventor. HoW 
ever, polyvinyl alcohol is a hygroscopic polymer capable of 
absorbing large quantities of Water and/or moisture, and 
representative examples of other biocompatible hygroscopic 
polymers include hydroxy-containing polymers such as par 
tially hydrolZyed polyesters, e.g., partially hydrolZyed acry 
late or methacrylate polymers or copolymers, sulfonated 
polyesters of aromatic dicarboxylic acids and aliphatic or 
cycloaliphatic glycols including alkali metal derivatives 
thereof, polyvinlypyrrolidone, polyvinyl imidaZol, poly 
acrylamides, polymethacrylamides, polystyrenesulfonic 
acid, corn and Wheat starch, agar, xanthan gums, gelatin, 
gelatin derivatives such as phthalated gelatins, cellulose 
such as hydroxy cellulose, carboxymethyl cellulose and the 
like, and soluble starches such as dextrin. 

[0021] In one implementation of the method of the inven 
tion, an applicator (not shoWn) separate from the end effec 
tor 14 is used to perform step d). In another implementation, 
the end effector 14 is used to perform step d). In one 
methodology, the substance is disposed on the outside of the 
end effector 14. It is noted that in this methodology, steps c) 
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and d) are performed simultaneously. In one construction, 
the substance is disposed as a coating on the outside of the 
end effector 14 With a “corn dog” being a food analogy to the 
substance-coated end effector. In another methodology, not 
shoWn, the substance is deployed into the body cavity from 
Within the end effector 14. Other implementations of step d) 
are left to the artisan. 

[0022] In one employment of the method of the invention, 
after step d), the substance achieves its expanded and 
?uidly-loculated hydrated state from the natural body ?uid 
and/or moisture present Within the body cavity. It is noted 
that an expanded and ?uidly-loculated hydrated state Will 
create a form of the substance Which Will ?ll the body cavity, 
Which Will conform to the body cavity contour (including 
sharp contours), and Which Will provide excellent acoustic 
coupling betWeen the transducer assembly 16 and the Wall of 
the body cavity. In a different employment, non-bodily ?uid 
and/or moisture, such as sterile Water and/or Water vapor, is 
added inside the body cavity to achieve or help achieve the 
hydrated state of the substance. The term “Water” includes 
“saline solution”. 

[0023] In one deployment of the method of the invention, 
step c) endoscopically inserts the end effector 14 into the 
body cavity of the patient, and step d) endoscopically inserts 
the substance into the body cavity. Other deployments Which 
insert the end effector into a body cavity of the patient 
include, Without limitation, laparoscopic and interstitial 
insertion of the end effector into a body cavity. In one 
illustration, the body cavity is the uterus. Other examples of 
body cavities include, Without limitation, the urethra and 
body cavities of the upper and loWer gastrointestinal tract 
such as the colon. 

[0024] In a ?rst usage of the method of the invention, step 
e) medically treats a blood vessel Which is a uterine artery 
or a branch thereof Which supplies blood to a portion of the 
uterus With ultrasound from the transducer assembly 16 to 
substantially seal the blood vessel to substantially stop the 
supply of blood to the portion of the uterus from the uterine 
artery or the branch thereof. In one implementation, there is 
also included the step of identifying the blood vessel from 
ultrasound imaging using the transducer assembly 16. It is 
noted that Doppler ultrasound imaging alone, gray-scale 
ultrasound imaging alone, and a combination of Doppler and 
gray-scale ultrasound imaging are knoWn ultrasound tech 
niques to image blood How in blood vessels. In one varia 
tion, the portion of the uterus includes a uterine ?broid. In 
one modi?cation of the ?rst usage of the method, there is 
also included the step of medically treating the uterine 
?broid With ultrasound from the transducer assembly 16 to 
ablate at least a part of the uterine ?broid. In one imple 
mentation, there is also included the step of identifying the 
uterine ?broid at least in part from ultrasound imaging using 
the transducer assembly 16. 

[0025] In a second usage of the method of the invention, 
step e) medically treats the endometrium lining of the uterus 
With ultrasound from the transducer assembly 16 to ablate a 
desired thickness (or even substantially the entire thickness) 
of at least a portion of (or even substantially the entire) 
endometrium lining to substantially stop abnormal uterine 
bleeding from the endometrium lining. In one implementa 
tion, there is also included the step of identifying the 
endometrium lining of the uterine cavity from ultrasound 
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imaging using the transducer assembly 16. In one extension 
of the ?rst and/or second usages of the method of the 
invention, there is also included the step of taking a biopsy 
of the uterus, Wherein the end effector 14 also includes a 
biopsy tool (not shoWn). Other usages of the method of the 
invention are left to the artisan. 

[0026] After medical imaging and/or treatment, the trans 
ducer assembly 16 is WithdraWn from the body cavity, and 
the substance is naturally secreted from the body cavity, 
and/or is absorbed Within patient tissue and later naturally 
eliminated from the body, and/or is vacuumed from the body 
cavity by a separate appliance or by a vacuum feature of the 
end effector 14 (before the end effector 14 is WithdraWn from 
the body cavity), as can be appreciated by those skilled in the 
art. 

[0027] An adaptation of the method of the invention is a 
method for medically employing ultrasound to the exterior 
of a patient and includes several steps. One step includes 
obtaining an end effector having a medical ultrasound trans 
ducer assembly, and another step includes obtaining a bio 
compatible hygroscopic substance having a non-expanded 
anhydrous state and having an expanded and ?uidly-locu 
lated hydrated state. A further step includes applying the 
substance to the exterior of the patient, and an additional 
step includes disposing the transducer assembly in contact 
With the substance. A ?nal step includes medically imaging 
and/or medically treating patient tissue With ultrasound from 
the transducer assembly. One example of the adapted 
method includes the step of applying moisture to the sub 
stance if moisture on the exterior of the patient is insuf?cient 
for the substance to reach its expanded and ?uidly-loculated 
hydrated state. 

[0028] An embodiment of a system 10 of the invention is 
for medically employing ultrasound Within a body cavity of 
a patient and is shoWn in FIGS. 2-3. In a ?rst expression of 
the embodiment of FIGS. 2-3, the system 10 includes an end 
effector 14 and a biocompatible hygroscopic substance 26. 
The end effector 14 has a medical ultrasound transducer 
assembly 16, and the end effector 14 including the trans 
ducer assembly 16 is insertable into the body cavity of the 
patient. The substance 26 has a non-expanded anhydrous 
state and has an expanded and ?uidly-loculated hydrated 
state. The substance 26 is insertable in substantially its 
anhydrous state into the body cavity. The medical transducer 
assembly 16 is adapted to medically image and/or medically 
treat patient tissue With ultrasound. 

[0029] In one choice of materials for the ?rst expression of 
the embodiment of FIGS. 2-3, the substance 26 comprises 
polyvinyl alcohol. In one variation, the substance 26 consists 
essentially of polyvinyl alcohol. As previously noted, poly 
vinyl alcohol in its anhydrous state is a hard solid and in its 
hydrated state is a gel foam, Other knoWn examples of such 
substances 26 Which have an expanded ?uidly-loculated 
hydrated state, including those Which are a hard solid in their 
anhydrous state and are a gel foam in their hydrated state are 
left to the artisan and other presently unknoWn examples are 
left to the inventor. HoWever, polyvinyl alcohol is a hygro 
scopic polymer capable of absorbing large quantities of 
Water and/or moisture and representative examples of hygro 
scopic polymers are listed in the previous description of the 
method of the invention. In one arrangement, the end 
effector 14 is adapted for endoscopic insertion into the body 
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cavity. In one application, the body cavity is the uterus, and 
the end effector 14 is a rotatable and articulated end effector. 
In one option, not shoWn, an applicator separate from the 
end effector 14 is used to hold the substance 26, Wherein the 
applicator is insertable into the body cavity of the patient. 

[0030] In a second expression of the embodiment of 
FIGS. 2-3, the system 10, for medically employing ultra 
sound Within a body cavity of a patient, includes an end 
effector 14. The end effector 14 includes a medical ultra 
sound transducer assembly 16 and a biocompatible hygro 
scopic substance 26. The end effector 14 including the 
transducer assembly 16 is insertable into the body cavity of 
the patient. The transducer assembly 16 includes an ultra 
sound transducer 28 adapted to medically image and/or treat 
patient tissue. The substance 26 has a non-expanded anhy 
drous state, has an expanded and ?uidly-loculated hydrated 
state, and is disposed in substantially its anhydrous state on 
at least a portion of the outside of the transducer assembly 
16. It is noted that the term “disposed” includes directly 
disposed Without any intervening apparatus and/or compo 
sition and includes indirectly disposed With some interven 
ing apparatus and/or composition, Wherein such intervening 
apparatus and/or composition has been adapted to provide 
acoustic coupling betWeen the substance 26 and the trans 
ducer assembly 16. 

[0031] In one choice of materials for the second expres 
sion of the embodiment of FIGS. 2-3, the substance 26 
comprises polyvinyl alcohol. In one variation, the substance 
26 consists essentially of polyvinyl alcohol. As previously 
noted, polyvinyl alcohol in its anhydrous state is a hard solid 
and in its hydrated state is a gel foam, Other knoWn 
examples of such substances 26 Which have an expanded 
?uidly-loculated hydrated state are listed in the previous 
discussion of the method of the invention. 

[0032] In a ?rst design of the system, shoWn in FIGS. 2-3, 
the ultrasound transducer 28 is disposed on the outside of the 
transducer assembly 16, and the substance 26 in its anhy 
drous state is disposed (directly or indirectly) on the ultra 
sound transducer 28. In one arrangement, best seen in FIG. 
3, the end effector 14 has a longitudinal axis 30, and the 
ultrasound transducer 28 is a linear array of longitudinally 
disposed and transversely-outWardly-facing ultrasonic 
transducer elements 32. In this arrangement, the end effector 
14 also has an opposing (and in one example substantially 
identical) ultrasound transducer 34 Which is a linear array of 
longitudinally-disposed and transversely-outWardly-facing 
ultrasonic transducer elements 32. The end effector 14 
further has a longitudinally-facing ultrasonic tip transducer 
36. The substance 26 in substantially its anhydrous state is 
disposed (directly or indirectly) on the outside of the ultra 
sound transducer 28 such as being attached thereto by a 
process in Which a very limited quantity of Water/moisture 
is added to the substance 26 in its anhydrous state to create 
a paste consistency folloWed by surrounding the end effector 
14 With the paste folloWed by drying out the paste resulting 
in an adhered hard solid coating of the substance 26 on the 
end effector 14. 

[0033] In one construction, the end effector 14 is adapted 
for endoscopic insertion into the body cavity. In one appli 
cation, the body cavity is the uterus, and the end effector 14 
is a rotatable and articulated end effector. In one extension, 
the end effector 24 also includes a biopsy tool (not shoWn). 
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[0034] An alternate embodiment of a transducer assembly 
38 is shoWn in FIG. 4. Transducer assembly 38 includes a 
non-expandable sheath 40 (having an acoustic WindoW 
omitted from FIG. 4 for clarity) surrounding the ultrasound 
transducer 42 and is adapted for receiving non-bodily ?uid 
(such as sterile Water) betWeen the ultrasound transducer 42 
and the sheath 40 (for acoustic coupling betWeen the ultra 
sound transducer 42 and the sheath 40). The substance 44 
(Which is identical to the previously-described substance 26) 
in substantially its anhydrous state is disposed (directly or 
indirectly) on at least a portion of the sheath 40. 

[0035] In another design, not shoWn, the substance 26 and 
44 is deployed into the body cavity from Within the end 
effector 14. 

[0036] In one enablement, as shoWn in FIG. 2, the ultra 
sound medical treatment system 10 also includes a hand 
piece 46 Which is operatively connected to the end effector 
14 and to an ultrasound controller 48, Wherein the ultrasound 
controller 48 is operatively connected to a foot-pedal poWer 
sWitch 50, as can be appreciated by the artisan. In one 
variation, the handpiece 46 includes a control knob 52 used 
to articulate the end effector 14 and includes a control button 
54 used to rotate the end effector 14, as is Within the level 
of construction skill of the artisan. 

[0037] It is noted that any of the systems of FIGS. 2-3 and 
4 can be adapted for application of the substance 26 and 44 
and the transducer assembly 16 and 38 to the exterior of the 
patient for medically imaging and/or medically treating 
patient tissue Within the patient. In this adaptation, the 
substance is disposable on the exterior of the patient, and the 
transducer assembly is disposable to contact the substance. 
An advantage of this adaptation is the avoidance of “leaky” 
balloon-based coupling materials, easy storage and trans 
port, and easy disposal of the substance folloWing the 
completion of the ultrasound procedure. 
[0038] Several bene?ts and advantages are obtained from 
one or more of the methods and expressions of embodiments 
of the invention. Use of the biocompatible hygroscopic 
substance provides acoustic coupling betWeen the ultra 
sound transducer assembly and the Wall of the body cavity 
to medically image and/or treat patient tissue beyond the 
body cavity Without the problems of conventional systems 
Whose balloons and sheaths do not contact all of the nearby 
surrounding patient tissue (especially When the body cavity 
has sharp body contours), and Whose added Water is difficult 
to keep Within the body cavity Without the use of such 
balloons or sheaths. 

[0039] While the present invention has been illustrated by 
description of several embodiments, it is not the intention of 
the applicant to restrict or limit the spirit and scope of the 
appended claims to such detail. Numerous other variations, 
changes, and substitutions Will occur to those skilled in the 
art Without departing from the scope of the invention. For 
instance, the device and method of the present invention has 
been illustrated in relation to (eg resection), but it Will be 
understood the present invention has applicability. More 
over, the structure of each element associated With the 
present invention can be alternatively described as a means 
for providing the function performed by the element. It Will 
be understood that the foregoing description is provided by 
Way of example, and that other modi?cations may occur to 
those skilled in the art Without departing from the scope and 
spirit of the appended claims. 
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What is claimed is: 
1. Amethod for medically employing ultrasound Within a 

body cavity of a patient comprising the steps of: 

a) obtaining an end effector having a medical ultrasound 
transducer assembly; 

b) obtaining a biocompatible hygroscopic substance hav 
ing a non-expanded anhydrous state and having an 
expanded and ?uidly-loculated hydrated state; 

c) inserting the end effector including the transducer 
assembly into the body cavity of the patient; 

d) inserting the substance in substantially its anhydrous 
state into the body cavity; and 

e) after steps a) through d), medically imaging and/or 
medically treating patient tissue With ultrasound from 
the transducer assembly. 

2. The method of claim 1, Wherein the substance com 
prises polyvinyl alcohol. 

3. The method of claim 2, Wherein the substance consists 
essentially of polyvinyl alcohol. 

4. The method of claim 1, Wherein step c) endoscopically 
inserts the end effector into the body cavity of the patient, 
and Wherein step d) endoscopically inserts the substance into 
the body cavity. 

5. The method of claim 4, Wherein the body cavity is the 
uterus. 

6. The method of claim 5, Wherein step e) medically treats 
a uterine artery or a branch thereof Which supplies blood to 
a portion of the uterus With ultrasound from the transducer 
assembly to substantially seal the blood vessel to substan 
tially stop the supply of blood to the portion of the uterus 
from the uterine artery or the branch thereof. 

7. The method of claim 6, Wherein the portion of the 
uterus includes a uterine ?broid. 

8. The method of claim 7, also including the step of 
medically treating the uterine ?broid With ultrasound from 
the transducer assembly to ablate at least a part of the uterine 
?broid. 

9. The method of claim 5, Wherein step e) medically treats 
the uterine ?broid With ultrasound from the transducer 
assembly to ablate at least a part of the uterine ?broid. 

10. The method of claim 5, Wherein step e) medically 
treats the endometrium lining of the uterus With ultrasound 
from the transducer assembly to ablate a desired thickness of 
at least a portion of the endometrium lining to substantially 
stop abnormal uterine bleeding from the endometrium lin 
mg. 

11. A system for medically employing ultrasound Within 
a body cavity of a patient comprising: 

a) an end effector having a medical ultrasound transducer 
assembly, Wherein the end effector including the trans 
ducer assembly is insertable into the body cavity of the 
patient; and 
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b) a biocompatible hygroscopic substance having a non 
expanded anhydrous state and having an expanded and 
?uidly-loculated hydrated state, Wherein the substance 
is insertable in substantially its anhydrous state into the 
body cavity; 

Wherein the medical transducer assembly is adapted to 
medically image and/or medically treat patient tissue 
With ultrasound. 

12. The system of claim 11, Wherein the substance com 
prises polyvinyl alcohol. 

13. The system of claim 11, Wherein the end effector is 
adapted for endoscopic insertion into the body cavity. 

14. The system of claim 12, Wherein the body cavity is the 
uterus, and Wherein the end effector is a rotatable and 
articulated end effector. 

15. A system for medically employing ultrasound Within 
a body cavity of a patient comprising an end effector, 
Wherein the end effector includes a medical ultrasound 

transducer assembly and a biocompatible hygroscopic sub 
stance, Wherein the end effector including the transducer 
assembly is insertable into the body cavity of the patient, 
Wherein the transducer assembly includes an ultrasound 

transducer adapted to medically image and/or medically 
treat patient tissue, and Wherein the substance has a non 

expanded anhydrous state, has an expanded and ?uidly 
loculated hydrated state, and is disposed in substantially its 
anhydrous state on at least a portion of the outside of the 

transducer assembly. 

16. The system of claim 15, Wherein the substance com 
prises polyvinyl alcohol. 

17. The system of claim 15, Wherein the ultrasound 
transducer is disposed on the outside of the transducer 
assembly, and Wherein the substance in substantially its 
anhydrous state is disposed on the ultrasound transducer. 

18. The system of claim 15, Wherein the transducer 
assembly includes a non-expandable sheath surrounding the 
ultrasound transducer and is adapted for receiving non 
bodily ?uid betWeen the ultrasound transducer and the 
sheath, and Wherein the substance in substantially its anhy 
drous state is disposed on at least a portion of the sheath. 

19. The system of claim 15, Wherein the end effector is 
adapted for endoscopic insertion into the body cavity. 

20. The system of claim 19, Wherein the body cavity is the 
uterus, and Wherein the end effector is a rotatable and 
articulated end effector. 


